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PROBLEM TO BE SOLVED: To provide a molecule dispersion type 
organic EL element providing high efficiency and having a long 
service life by obtaining vinyl polymer having a 9,10-substituted 
anthracene structure having high solid quantum efficiency and 
being a stable structure. 

SOLUTION: This organic EL element has an organic layer 
containing vinyl polymer obtained from vinyl monomer having a 
group derived from a structure expressed by formula (1). In formula 
(1), n1 is an integer of 1 to 3; XI, X2 f X3 and X4 have a substituent, 
respectively; k1 and k4 are integers of 0 to 5; and k2 and k3 are 
integers of 0 to 4. 
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* NOTICES * 

JPO and NCXPZ are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The organic EL device which has an organic layer containing the vinyl polymer obtained from the 
vinyl monomer with the radical guided from the structure expressed with a formula (1). 
[Formula 1] 




(1) 



In [type (1), nl is the integer of 1-3. XI, X2, X3, and X4 express a substituent, respectively, kl and k4 are th 
integers of 0-5, and k2 and k3 are the integers of 0-4. ] 

[Claim 2] The organic EL device of claim 1 with which at least one substituent which is a substituent in whic 
at least one of XI , X2, X3, and X4 has an alkyl group with 3-20 total carbon in a formula (1), and has an aHq 
group with 3-20 total carbon exists. 

[Claim 3] The organic EL device of claims 1 or 2 by which said vinyl monomer is expressed with a formula 



[Formula 2] 




In [type (2), nl is the integer of 1-3, and n2 is 0 or 1. XI 1, and X12, X13, X14 and X15 express an alkyl groi 
an alkoxy group, an aryl group, an aryloxy group, a heterocycle radical, a halogen atom, a cyano group, a 
hydroxyl group, or the amino group, respectively, kl 1 is the integer of 0-5, and kl2, kl3, kl4, and kl5 are th 
integers of 0-4, respectively.] 

[Claim 4] The organic EL device of claim 3 with which at least one substituent which is XI 1 and a substituei 
in which at least one of X12, X13, X14, and X15 has an alkyl group with 3-20 total carbon in a formula (2), 
has the alkyl group of 3-20 of the number of total carbon exists. 

[Claim 5] One organic EL device of claims 1-4 which are the copolymers by which said vinyl polymer was 
obtained from said vinyl monomer and the vinyl monomer from which this differs. 

[Claim 6] One organic EL device of claims 3-5 with which said vinyl monomer is compounded according to 
reaction scheme shown in a formula (R-l) or a formula (R-2). 
[Formula 3] 
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(R-l) 



(R-2) 



In [type (R-l) and a formula (R-2), nl is the integer of 1-3, and n2 is 0 or 1. XI 1, and X12, X13, X14 and X15 
express an alkyl group, an alkoxy group, an aryl group, an aryloxy group, a heterocycle radical, a halogen atom, 
a cyano group, a hydroxyl group, or the amino group, respectively, kl 1 is the integer of 0-5, and kl2, kl3, kl4, 
and kl 5 are the integers of 0-4, respectively.] 

[Claim 7] One organic EL device of claims 3-6 by which said vinyl monomer is expressed with a formula (3). 
[Formula 5] 




X31 X32 



In [type (3), nl is the integer of 1-3, and n2 is 0 or 1. X21-X33 express a hydrogen atom, an alkyl group, an 
alkoxy group, or an aryl group, respectively.] 

[Claim 8] The organic EL device of claim 7 with which at least one substituent which is a substituent in which 
at least one of X21-X33 has an alkyl group with 3-20 total carbon in a formula (3), and has the alkyl group of 3- 
20 of the number of total carbon exists. 

[Claim 9] One organic EL device of claims 1-8 whose organic layers containing the vinyl polymer obtained 
from said vinyl monomer are luminous layers. 

[Claim 10] The organic EL device of claim 9 with which said luminous layer contains and carries out blue 
luminescence of the dopant further. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the molecular dispersion mold giant-molecule organic EL 
device especially using vinyl polymer about the organic EL device which used the giant molecule. 
[0002] 

[Description of the Prior Art] The device of utilization level is created one after another, and current utilization 
of the laminating mold organic EL device (for example, nonpatent literature 1 reference) using the low 
molecular weight compound using a vacuum deposition method is being carried out in recent years. It is 
proposed that a low-molecular ingredient is using 9 with a high solid-state quantum yield and 10-diphenyl 
anthracene derivative as a host ingredient of a luminous layer, and can realize an efficient blue light emitting 
device although much structures are proposed, and it is capturing the spotlight (for example, patent reference 1 
reference). 

[0003] On the other hand, development of the organic EL device using a high molecular compound is also 
performed briskly. By using polymeric materials, improvement in the thermal stability which poses a problem 
with the low-molecular ingredient used with vacuum deposition, and simplification of the process by the ability 
to create by spreading are expectable. A macromolecule organic EL device can be divided roughly into pi 
conjugation mold which used the conjugation macromolecule, and the molecular dispersion mold which 
distributed coloring matter in the disconjugation macromolecule. 

[0004] Development of the giant-molecule organic EL device created by applying a polymeric-materials 
compound has also prospered since the indication (for example, patent reference 2 reference), and pi 
conjugation mold came to have a component by vacuum deposition, and the property which is not inferiority by 
the laminating with the hole impregnation nature giant molecule which was [ polystyrene sulfonate / 
polyethylene dioxythiophene / / (PEDOT/PSS) ] excellent. 

[0005] However, if pi conjugation high molecular compound is used, the ingredient in which it is difficult for to 
make a good blue luminescent material of color purity by the breadth of pi conjugated system, and the property 
of a practical use field is shown by both sides of current, color purity, and a life is not obtained. 
[0006] The molecular dispersion mold is announced earlier than the above-mentioned pi conjugation mold (for 
example, nonpatent literature 2 reference), and the good blue of color purity can also be easily obtained by 
mixing with a host macromolecule the dopant used with a vacuum evaporationo mold. However, there were a 
property side, especially big delay in respect of a life to a low-molecular vacuum evaporationo mold and pi 
conjugation mold. 

[0007] As this cause, macromolecule composition is difficult and it is mentioned that only a few compounds are 
evaluated. The giant molecule used as a molecular dispersion mold until now is [ that several affairs are only 
reported in addition to the polyvinyl carbazole (PVK) and ] (for example, nonpatent literature 3, 4 reference). 
Moreover, although vinyl polymer with anthracene structure is also reported, only the remarkable low property 
is reported (for example, nonpatent literature 5 reference). The vinyl polymer shown here is the homopolymer 
obtained from 9-(4-vinyl phenyl) anthracene of the structure where the 9th place of an anthracene or the 1 0th 
place was permuted, or a copolymer obtained from 9-(4- vinyl phenyl) anthracene and N-vinylcarbazole. 
[0008] 

[Patent reference 1] JP,8-12600,A [the patent reference 2] JP,10-92576,A [nonpatent literature 1] Applied 
Physics Letters (Appl.Phys.Lett.), 51, P913(1987) [nonpatent literature 2] A polymer (Polymer), 24 volumes 
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(Vol.24), 748-754, 1983 [nonpatent literature 3] Polymers, such as KIDO (Kido et al.) Pre PURINTSU, Japan 
(Polymer Preprints, Japan), 45, No.3,446(1996) [nonpatent literature 4] Chemistry, such as KIDO (Kido et al.) 
Letters (Chem.Lett), 161 (1996) [nonpatent literature 5] Polymers, such as KIDO (Kido et al.) Pre PURINTSU, 
Japan (Polymer Preprints, Japan), 50, No.4,661(2001) [0009] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is obtaining the vinyl polymer whose 
solid-state quantum efficiency's is high and stable structure and which has the 9 or 10th place of - permutation 
anthracene structure, and offering an efficient and long lasting molecular dispersion mold organic EL device. 
Furthermore, it is offering the organic EL device with which vinyl polymer excellent in solubility is obtained, 
and the handling at the time of spreading becomes easy. 
[0010] 

[Means for Solving the Problem] The above-mentioned purpose is attained by following this invention. 
(1) The organic EL device which has an organic layer containing the vinyl polymer obtained from the vinyl 
monomer with the radical guided from the structure expressed with a formula (1). 
[0011] 
[Formula 6] 

f 

(i) 



[0012] In [type (1), nl is the integer of 1-3. XI, X2, X3, and X4 express a substituent, respectively, kl and k4 
are the integers of 0-5, and k2 and k3 are the integers of 0-4.] 

(2) The organic EL device of the above (1) with which at least one substituent which is a substituent in which at 
least one of XI , X2, X3, and X4 has an alkyl group with 3-20 total carbon in a formula (1), and has an alkyl 
group with 3-20 total carbon exists. 

(3) The above (1) to which said vinyl monomer is expressed with a formula (2), or (2) organic EL devices. 
[0013] 




[Formula 7] 



V(*i2)k12 



(Xl5)k15 




|l (*14)kl4 



(*13)k13 



[0014] In [type (2), nl is the integer of 1-3, and n2 is 0 or 1. XI 1, and X12, X13, X14 and X15 express an alkyl 
group, an alkoxy group, an aryl group, an aryloxy group, a heterocycle radical, a halogen atom, a cyano group, a 
hydroxyl group, or the amino group, respectively, kl 1 is the integer of 0-5, and kl2, kl3, kl4, and kl5 are the 
integers of 0-4, respectively.] 

(4) The organic EL device of the above (3) with which at least one substituent which is XI 1 and a substituent in 
which at least one of X12, X13, X14, and XI 5 has an alkyl group with 3-20 total carbon in a formula (2), and 
has the alkyl group of 3-20 of the number of total carbon exists. 

(5) One organic EL device of above-mentioned (1) - (4) which is the copolymer by which said vinyl polymer 
was obtained from said vinyl monomer and the vinyl monomer from which this differs. 

(6) One organic EL device of above-mentioned (3) - (5) with which said vinyl monomer is compounded 
according to the reaction scheme shown in a formula (R-l) or a formula (R-2). 

[0015] 
[Formula 8] 
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(*l5)k1S 



(*12>k12 




(Xl2)k12 



(*14)k14 



(2) 




( X 1l)k11 



(R-D 



[0016] 
[Formula 9] 



o 



(Xu)ki* ( x n)kll 
u (Xia)ki3 



II %4>k14 
( x 1s)k1S 

(2) 




(Xn)kti 



(R-2) 



[0017] In [type (R-l) and a formula (R-2), nl is the integer of 1-3, and n2 is 0 or 1. XI 1, and X12, X13, X14 
and XI 5 express an alkyl group, an alkoxy group, an aryl group, an aryloxy group, a heterocycle radical, a 
halogen atom, a cyano group, a hydroxyl group, or the amino group, respectively, kl 1 is the integer of 0-5, and 
kl2, kl3, kl4, and kl5 are the integers of 0-4, respectively.] 

(7) One organic EL device of above-mentioned (3) - (6) by which said vinyl monomer is expressed with a 

formula (3). 

[0018] 

[Formula 10] 



(3) 




^33 X25 X24 



^31 X32 



[0019] In [type (3), nl is the integer of 1-3, and n2 is 0 or 1 . X21-X33 express a hydrogen atom, an alkyl group, 
an alkoxy group, or an aryl group, respectively.] 

(8) The organic EL device of the above (7) with which at least one substituent which is a substituent in which at 
least one of X21-X33 has an alkyl group with 3-20 total carbon in a formula (3), and has the alkyl group of 3-20 
of the number of total carbon exists. 

(9) One organic EL device of above-mentioned (1) - (8) whose organic layers containing the vinyl polymer 
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obtained from said vinyl monomer are luminous layers. 

(10) The organic EL device of the above (9) with which said luminous layer contains and carries out blue 

luminescence of the dopant further. 

[0020] 

[Function] The vinyl monomer used by this invention is a vinyl monomer with the radical guided from the 
structure expressed with a formula (1), and combines 9 which has the vinyl group which is a functional group 
for carrying out a polymerization, and high fluorescence quantum efficiency, and has a bipolar property, and 10 
place-permutation anthracene structure. 

[0021] Therefore, an efficient and long lasting organic EL device is obtained by making into a luminous layer 
the organic layer which made this distribute coloring matter using the vinyl polymer obtained by carrying out 
the polymerization of such a vinyl monomer. 

[0022] It is possible to obtain good blue luminescence of color purity by combining with the dopant which 
carries out blue luminescence especially. 

[0023] Moreover, such a vinyl monomer can be compounded without affecting a vinyl group by using the 
Suzuki coupling process, and can compound various monomers easily. 

[0024] Moreover, although the vinyl polymer of this invention has a bipolar property fundamentally, you may 
copolymerize with the monomer which has hole transportability and electronic transportability for fine tuning. 
Since such fine tuning is attained and it becomes possible to bring the impregnation balance of a hole and an 
electron close to 1 : 1 infinite, improvement in a component property and reinforcement become possible. 
[0025] Moreover, if an alkyl group with 3-20 total carbon is introduced into the substituent of a vinyl monomer, 
while the solubility of the vinyl polymer obtained from now on will improve and the handling nature at the time 
of spreading will become good, there is an advantage to which desiccation becomes easy. 
[0026] As mentioned above in addition, to Polymer Preprints, Japan, 50, No.4, and 661 (2001) The vinyl 
monomer which introduced 4-vinyl phenyl group into the 9th place of an anthracene or the 10th place is 
indicated. When the homopolymer obtained from this vinyl monomer and the copolymer obtained from this 
vinyl monomer and N-vinylcarbazole are shown and the monomer presentation ratio of this copolymer is 
regulated in the predetermined range, it is shown that blue luminescence is obtained. However, anthracene 
structure given in the above-mentioned reference introduces a substituent into the 9th place or the 1 0th place, 
and differs from the structure of this invention. Moreover, although the component property in the above- 
mentioned reference is low, it is thought that this is because it will become remarkably unstable if this is not 
permuted since the 9th place of anthracene structure and the 1 0th place are the active spots. 
[0027] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. The organic EL device of this 
invention has an organic layer containing the vinyl polymer obtained from the vinyl monomer with the radical 
guided from the structure expressed in a formula (1) as a hole impregnation electrode (anode plate) and an 
electron injection electrode (cathode) to inter-electrode [ these ]. 
[0028] A formula (1) is explained. 
[0029] 

[Formula 11] 

/ 

(*4>k4>£" 

— — - (1) 




[0030] In a formula (1), nl is the integer of 1-3. X1-X4 express a substituent, respectively, kl and k4 are the 
integers of 0-5, respectively, and k2 and k3 are the integers of 0-4, respectively. 
[0031] Although nl is the integer of 1-3, it is 1 or 2 preferably. 

[0032] Although the substituent expressed with XI -X4 is chosen from an alkyl group, an alkoxy group, an aryl 
group, an aryloxy group, a heterocycle radical, a halogen atom, a cyano group, a hydroxyl group, the amino 
group, etc., an alkyl group, an alkoxy group, and its aryl group are desirable, and an alkyl group and its aryl 
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group are usually especially desirable. 

[0033] Although it may be a straight chain-like, or you may have branching as an alkyl group expressed wit! 
XI -X4 and a non-permuted thing is desirable, you may have the substituent and, as for the number of total 
carbon, 1-20 are desirable. For example, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, s-butyl, t-butyl 
pentyl, hexyl, octyl, 2-ethylhexyl, dodecyl, tetradecyl, hexadecyl, etc. are mentioned. 

[0034] While the solubility over the spreading solvent of the polymer obtained from this monomer improves 
and the handling nature at the time of being spreading becomes good, when acquiring the effectiveness that 
desiccation becomes easy, as for the alkyl group expressed with XI -X4, it is desirable that they are 3-20 tota 
carbon. 

[0035] The same thing as the alkyl group expressed with XI -X4 of the above [ an alkyl part ] as an alkoxy 
group expressed with XI -X4 is desirable, for example, methoxy and ethoxy ** propoxy, isopropoxy, butoxy 
one, iso butoxy, s-butoxy, t-butoxy, 2-ethylhexyloxy, octyloxy, dodecyloxy, tetra-decyloxy, hexa decyloxy, 
are mentioned. 

[0036] As for the number of total carbon of the alkyl part of an alkoxy group, from viewpoints, such as solut 
improvement which the aforementioned alkyl group described by the way, 3-20 are desirable. 
[0037] As an aryl group expressed with XI -X4, even if not permuted, you may have the substituent, and as f 
the number of total carbon, 6-40 are desirable, for example, phenyl, tolyl (o-, m-, p-), biphenylyl, etc. are 
mentioned. Moreover, it is also desirable to introduce an alkyl group with 3-20 total carbon into a substituen 
from viewpoints, such as the aforementioned soluble improvement. 

[0038] The same thing as the aryl group expressed with XI -X4 of the above [ an aryl part ] as an aryloxy grc 
expressed with XI -X4 is desirable, for example, phenoxy, tolyloxy (o-, m-, p-), etc. are mentioned. Moreove 
is also desirable to introduce an alkyl group with 3-20 total carbon into a substituent from viewpoints, such a 
the aforementioned soluble improvement. 

[0039] As a heterocycle radical expressed with XI -X4, the heterocycle radical of 5 members or 6 members i 
mentioned, and you may have the condensed ring, and may have the substituent, it may not have aromaticity 
and you may not have. For example, pyrrolyl, pyridyl, quinolyl, thienyl, a furil, etc. are mentioned. Moreove 
is also desirable to introduce an alkyl group with 3-20 total carbon into a substituent from viewpoints, such 2 
the aforementioned soluble improvement. 

[0040] A fluorine, chlorine, a bromine, iodine, etc. are mentioned as a halogen atom expressed with XI -X4. 
[0041] As an amino group expressed with XI -X4, even if not permuted, you may have the substituent, and a 
substituent, you may have an above-mentioned alkyl group and an above-mentioned aryl group, and a thing 
with 0-20 total carbon is desirable. For example, amino, methylamino, ethylamino, phenylamino, 
dimethylamino, diphenylamino, etc. are mentioned. Moreover, as for the number of total carbon of the alkyl 
group introduced into substituents, such as an alkyl group in the amino group, or an aryl group, from 
viewpoints, such as the aforementioned soluble improvement, it is desirable that it is 3-20. 
[0042] It is desirable to introduce an alkyl group with 3-20 total carbon into at least one of the substituents 
expressed with XI -X4 in viewpoints, such as the aforementioned soluble improvement, and it is common to 
make into an alkyl group or an alkoxy group with 3-20 total carbon at least one of the substituents expressed 
further XI -X4. 

[0043] Respectively, as for kl-k4 in a formula (1), 0, 1, or 2 are desirable, and especially 0 or 1 is desirable. 
[0044] In addition, the thing which is not permuted [ which the hydrogen atom has combined with the locati 
in which permutes that each of kl-k4 is 0 in each benzene ring, and it deals altogether ] is said, and the same 
semantics is expressed also in the following same displays. And when aiming at the aforementioned soluble 
improvement etc., it is desirable to make the substituent which has an alkyl group with 3-20 total carbon exi 
at least 1 vinyl monomer. 

[0045] Also in a vinyl monomer with the radical guided from the structure expressed with a formula (1), wh 

expressed with a formula (2) is desirable. 

[0046] 

[Formula 12] 
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[0047] In a formula (2), nl is the integer of 1-3, and n2 is 0 or 1. XI 1 -XI 5 express an alkyl group, an alkoxy 
group, an aryl group, an aryloxy group, a heterocycle radical, a halogen atom, a cyano group, a hydroxyl group, 
or the amino group, respectively, kl 1 is the integer of 0-5, and kl2-kl5 are the integers of 0-4, respectively. 
[0048] Although nl is the integer of 1-3, it is 1 or 2 preferably. n2 is 0 or 1 and is 0 preferably. 
[0049] The alkyl group and alkoxy group which are expressed with XI 1 -XI 5, an aryl group, an aryloxy group, 
a heterocycle radical, a halogen atom, and the amino group are the same as that of what is expressed with XI- 
X4 in a formula (1), and its same is said of a desirable thing. Moreover, when aiming at the aforementioned 
soluble improvement etc., it is the same also about considering as an alkyl group with 3-20 total carbon, or 
introducing such an alkyl group into a substituent. When aiming at the aforementioned soluble improvement 
etc. especially, it is common to make XI 1 into an alkyl group or an alkoxy group with 3-20 total carbon for 
XI 1 -XI 3 further. 

[0050] As XI 1-X15, an alkyl group, an alkoxy group, and an aryl group are desirable, and especially an alkyl 
group and an aryl group are desirable. 

[0051] As for kl 1, 0, 1, or 2 are desirable, as for kl2 and kl3, 0 or 1 are desirable, as for 0 or 1, kl2+kl3 are 
still more desirable, and, as for kl4 and kl5, 0 is desirable. 

[0052] What is expressed with a formula (3) also in the vinyl monomer expressed with a formula (2) is 

desirable. 

[0053] 

[Formula 13] 




X 31 X32 



[0054] In a formula (3), nl is the integer of 1 -3, and n2 is 0 or 1 . 

[0055] X21-X23 express an alkyl group, an alkoxy group, or an aryl group, respectively. 

[0056] Although nl is the integer of 1-3, it is 1 or 2 preferably. Although n2 is 0 or 1, it is 0 preferably. 

[0057] The alkyl group and alkoxy group which are expressed with X21-X33, and the aryl group are the same 

as that of what is expressed with XI -X4 in a formula (1), and its same is said of a desirable thing. Moreover, 

when aiming at the aforementioned soluble improvement etc., it is the same also about considering as an alkyl 

group with 3-20 total carbon, or introducing such an alkyl group into a substituent. When aiming at the 

aforementioned soluble improvement etc. especially, it is common to make X23 into an alkyl group or an 

alkoxy group with 3-20 total carbon for X23, X27, or X32 further. 

[0058] As X21-X33, a hydrogen atom, an alkyl group, and an aryl group are desirable. 

[0059] Although the example of such a vinyl monomer is shown below, this invention is not limited to this. 

[0060] 

[Formula 14] 
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[Formula 15] 
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[0064] 

[Formula 18] 




[0065] Such a vinyl monomer is compoundable with the Suzuki coupling reaction using a predetermined vinyl 
phenyl system boron acid, predetermined 9-phenyl anthracene system bromide or a predetermined vinyl phenyl 
system bromide, and a predetermined 9-phenyl-anthracene system boron acid. 

[0066] If the case where the vinyl monomer expressed with a formula (2) in this synthetic scheme is obtained is 

shown, it will become as shown in the following formula (R-l) and (R-2). 

[0067] 

[Formula 19] 
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i (Xis)kis 



(Xl2>Sc12 




(*1l)k11 
(*13)k13 



(^14)k14 



^(Xi2)k12 



(Xudkia 



(2> 




(R-i) 



(Xi3)id3 



[0068] 

[Formula 20] 

l] (*15)k18 



(*12)k12 



toy 



(Xu)kM 




"(*ia)ki3 



( X 15)k15 

(2) 



(Xl2)k12 




(XllJkll 



(R-2) 



(Xia)k13 



[0069] In a formula (R-l) and (R-2), nl, n2, XI 1-X15, and kl l-kl5 are synonymous with the thing in a formula 
(2). 

[0070] The vinyl polymer of this invention may be obtained from the above-mentioned vinyl monomer, and 
may be a homopolymer, or may be a copolymer. Even if it carries out the polymerization of the different things 
in the above-mentioned vinyl monomer and is obtained, a copolymer carries out the polymerization of the 
different vinyl monomer from the above, and may be obtained. In addition, it is desirable to carry out the rate of 
the vinyl monomer which introduced the alkyl group with 3-20 total carbon from the purpose of the 
aforementioned dissolution disposition superiors to more than 20% (mol) to the whole monomer. 
[0071] Although what is necessary is just to choose as a different vinyl monomer from the above according to 
the purpose etc., when raising electronic transportability, for example, the following 4-vinylpyridine, 2- 
vinylpyridine, 1 -vinyl imidazole, etc. can be used. 
[0072] 



[Formula 21] 





^ — N 



[0073] Moreover, when raising hole transportability, the following N-vinylcarbazole, a (4-vinyl phenyl)- 

diphenylamine, etc. can be used. 

[0074] 

[Formula 22] 
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[0075] Although a monomer with such hole transportability or electronic transportability is comparatively alike 
and there is especially no limitation, it is usually 1 - 20% (mol) extent preferably in 1 - 30% (mol) extent of the 
whole monomer. Since the outstanding properties which the vinyl monomer of this invention has, such as a high 
fluorescence quantum yield, can be made use of and the vinyl monomer of this invention itself has a bipolar 
property, it is the amount below 30% (mol) which is considered as such a rate, and it is because the 
impregnation balance of a charge changes into the optimal condition. 

[0076] The weight average molecular weight of the molecular weight of the vinyl polymer of this invention is 
1 0,000 to about 1 00,000. 

[0077] The vinyl polymer of this invention is easily compoundable using the vinyl monomer of other type the 
vinyl monomer of this invention, and if needed by the polymerization method a radical polymerization method, 
a cationic polymerization method, an anionic polymerization method, etc. are well-known. 
[0078] The vinyl polymer of this invention can be used for the component of the type which forms an organic 
layer by spreading, and can be suitably used as a host ingredient of the luminous layer of the so-called 
molecular dispersion type of component. It is desirable to use for the luminous layer which carries out blue 
luminescence especially. In this case, if a dopant is carried out for [ which is used collectively ] blue 
luminescence, there are a tetra-phenyl butadiene and its derivative, a styryl amine derivative, a fluoranthene 
derivative, etc., and a tetra-phenyl butadiene etc. is used preferably. As for the rate of a dopant, it is desirable 
that it is 1 - 15% (mass percentage) extent to the monomer unit of this invention in vinyl polymer. 
[0079] In addition, the vinyl polymer of this invention can be effectively used also in an electronic 
transportation layer. 

[0080] Hereafter, the vinyl polymer of this invention is described focusing on the case where it uses for a blue 
luminous layer. 

[0081] In this invention, luminescent material, a charge transportation ingredient (it is the generic name of an 
electronic transportability ingredient and a hole transportability ingredient.), etc. which are generally used for 
the organic EL device can be used as an organic material for forming organic layers other than the 
aforementioned vinyl polymer or the dopant for blue luminescence. Moreover, it may replace with these 
electron injections and/or a transportation layer, hole impregnation, and/or a transportation layer, and you may 
have the electron injection and/or the transportation layer of high resistance by the inorganic material, and hole 
impregnation and/or a transportation layer. 

[0082] As a high molecular compound, although used as luminescent material and a hole transportability 
ingredient, specifically, either polyethylene dioxythiophene / polystyrene SARUFONETO (PEDOT/PSS), a 
polyvinyl carbazole (PVK), the poly aniline / polystyrene SARUFONETO (Pani/PSS), a following-type (P-l) 
poly para-phenylene vinylene derivative (PPV derivative) and the poly aryl fluorene derivative of the following 
formula (P-2) and such mixture can mainly be mentioned. The molecular weight of these polymers (polymer) is 
usually 5000 to about 3 million 5000 or more in weight average molecular weight Mw. 
[0083] 

[Formula 23] 
R 




[0084] (R is 2-ethylhexyloxy radical, R' is a methoxy group, nlO expresses polymerization degree and Mw is 
50,000.) 
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[0085] 

[Formula 24] 




R 10 R' 10 

[0086] (RIO and RIO 1 are alkyl groups respectively, Ar is the ring radical or heterocycle radical which may have 
the substituent, n20 expresses polymerization degree and Mw(s) are 5,000-3 million.) 
[0087] As a charge transportability ingredient which can be used for this invention, various electronic 
transportability ingredients and a hole transportability ingredient can be used, and it is not limited especially. 
[0088] As a hole transportability ingredient, a pyrazoline derivative, an arylamine derivative, a stilbene 
derivative, a triphenyl diamine derivative, etc. can be mentioned. 

[0089] As an electronic transportability ingredient, an OKISA diazole derivative, anthra quinodimethan and its 
derivative, a benzoquinone and its derivative, a naphthoquinone and its derivative, anthraquinone and its 
derivative, tetracyano ANSURA quinodimethan and its derivative, a fluorene and its derivative, diphenyl 
dicyano ethylene and its derivative, a diphenoquinone derivative, 8-hydroxyquinoline and its derivative, a 
phenanthroline, its derivative, the metal complex that made these compounds the ligand can be mentioned. 
[0090] Specifically, what is indicated by JP,63-70257,A, a 63-175860 official report, JP,2-135359,A, the 2- 
135361 official report, the 2-209988 official report, the 3-37992 official report, and the 3-152184 official report 
can be mentioned. 

[0091] In addition, when it thin-film-izes by the applying method, in order to remove a solvent, it is desirable 
under reduced pressure or an inert atmosphere to carry out stoving at the temperature of 60-100 degrees C 
preferably 30-200 degrees C 

[0092] Although the thickness of an organic luminous layer and a hole impregnation transportation layer and 
especially the thickness of an electron injection transportation layer are not restricted and change also with 
formation approaches, it is usually desirable to be especially referred to as 10-300nm about 5-500nm. When 
preparing the impregnation layer and transportation layer of a hole, as for 0.1 nm or more and a transportation 
layer, it is [ an impregnation layer ] desirable to be referred to as lnm or more. The upper limit of the thickness 
of the impregnation layer at this time and a transportation layer is usually about 500nm in an impregnation layer 
in about 50nm and a transportation layer. 

[0093] As a solvent used for the organic stratification by spreading of this invention, an organic material 
dissolves, and especially if a failure does not arise on the occasion of spreading, it will not be limited. 
Specifically, things generally used, such as an alcoholic system, a hydrocarbon system, a ketone system, and an 
ether system, can be used. Especially, chloroform, a methylene chloride, a dichloroethane, a tetrahydrofuran, 
toluene, a xylene, a cyclohexanone, dimethylformamide, N-methyl pyrrolidone, etc. are desirable. Although 
polymeric materials are based also on the structure and molecular weight, they can usually be dissolved in these 
solvents more than 0.1% (mass percentage). 

[0094] Since cathode (electron injection electrode) does not need to have electron injection nature with a low 
work function when using combining electron injection layers, such as LiF and Csl, as an inorganic electron 
injection layer, as the ingredient, it does not need to be limited especially and the usual metal can be used for it. 
Especially, one sort or two sorts or more of metallic elements chosen from aluminum, Ag, In, Ti, Cu, Au, Mo, 
W, Pt, Pd and nickel, especially aluminum and Ag are desirable in respect of conductivity or the ease of 
treatment. What is necessary is just to set preferably 50nm or more of thickness of these cathode to lOOnm or 
more that what is necessary is just to consider as the thickness more than [ which can give an electron to the 
inorganic electron injection transportation layer of high resistance ] fixed. Moreover, what is necessary is just to 
usually set thickness to about 50-500nm, although there is especially no limit in the upper limit. 
[0095] Moreover, the following may be used if needed as cathode (electron injection electrode). For example, 
K, Cs, Li, Na, Mg, La, Ce, calcium, Sr, Ba, Two components which contain them in order to raise metallic 
element simple substances, such as Sn, Zn, and Zr, or stability, The alloy system of three components, for 
example, an Ag-Mg alloy, (the 0.1 - 50% (atomic ratio) of the amounts of Ag), an aluminum- Li alloy (the 0.01 - 
14% (atomic ratio) of the amounts of Li(s)), an In-Mg alloy (Mg:50-80% (atomic ratio)), an aluminum-calcium 
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alloy (the 0.01 - 20% (atomic ratio) of the amounts of calcium), etc. are mentioned. What is necessary is just to 
set especially preferably O.lnm or more of 0.5nm or more of thickness of cathode (electron injection electrode) 
to lnm or more that what is necessary is just to consider as the thickness more than [ which can perform 
electron injection enough ] fixed. Moreover, what is necessary is just to usually set thickness to about l-500nm, 
although there is especially no limit in the upper limit. On cathode (electron injection electrode), an auxiliary 
electrode (protection electrode) may be prepared further. 

[0096] In order that the thickness of an auxiliary electrode may secure electron injection effectiveness and may 
prevent penetration of moisture, oxygen, or an organic solvent, the range of 100-500nm is [ that what is 
necessary is just to consider as the thickness more than fixed ] especially preferably desirable [ thickness ] 1 00 
morenm or more 50nm or more. When an auxiliary-electrode layer is too thin, the effectiveness is not acquired, 
and the step coverage nature of an auxiliary-electrode layer becomes low, and connection with a terminal 
electrode becomes less enough. On the other hand, if an auxiliary-electrode layer is too thick, since the stress of 
an auxiliary-electrode layer will become large, the evil in which the growth rate of a dark spot will become 
quick etc. arises. An auxiliary electrode chooses the optimal ingredient with the ingredient of the electron 
injection electrode to combine, and it should just be used for it. For example, if it thinks securing electron 
injection effectiveness as important, when thinking closure nature as important that what is necessary is just to 
use metals of low resistance, such as aluminum, metallic compounds, such as TiN, may be used. 
[0097] What is necessary is just to usually set it to about 50-500nm as thickness of the whole which combined 
cathode (electron injection electrode) and an auxiliary electrode, although there is especially no limit. In 
addition, the combination of cathode (electron injection electrode) and an auxiliary electrode may be used for an 
electron injection layer, and the combination and homonymy of cathode. 

[0098] As for the ingredient of an anode plate (hole impregnation electrode), what can pour in a hole efficiently 
to an inorganic hole impregnation transportation layer or an organic hole impregnation transportation layer is 
desirable, and its matter which is 4.5eV - 5.5eV of work functions is desirable. Specifically, what considered 
either tin dope indium oxide (ITO), zinc dope indium oxide (IZO), indium oxide (In 203), the tin oxide (Sn02) 
and a zinc oxide (ZnO) as the main presentation is desirable. These oxides may be somewhat deflected from the 
stoichiometric composition. In 203 Receiving Sn02 1 - 20% (mass percentage) and further 5 - 12% (mass 
percentage) of a mixing ratio is desirable. Moreover, In 203 in IZO The mixing ratio of receiving ZnO is 
usually 12 - 32% (mass percentage) extent. 

[0099] The anode plate (hole impregnation electrode) may contain silicon oxide (Si02) in order to adjust a 
work function. The content of silicon oxide (Si02) is Si02 to ITO. About 0.5 - 10% is desirable at a mole ratio. 
Si02 The work function of ITO increases by containing. 

[0100] As for especially the electrode of the side which takes out light, it is desirable that a luminescence 
wavelength band and light transmittance [ especially usually as opposed to each luminescence light 400- 
700nm ] are 90% or more 80 more% or more 50% or more. If permeability becomes low too much, the 
luminescence from a luminous layer itself will decline and it will become difficult to get about brightness 
required as a light emitting device. Especially the thickness of the electrode in that case has the desirable range 
of 50-300nm 50-500nm. Moreover, although especially a limit does not have the upper limit, if not much thick, 
the worries about decline in permeability, exfoliation, etc. will arise. When thickness is too thin, sufficient 
effectiveness is not acquired but there is a problem also in respect of the film reinforcement at the time of 
manufacture etc. Such an electrode is an anode plate in many cases. 

[0101] Furthermore, in order to prevent degradation of the organic layer of a component and an electrode, it is 
desirable to close a component top with a closure plate etc. In order to prevent permeation of moisture, an 
adhesive resin layer is used for a closure plate, and it pastes up and seals a closure plate, closure gas — Ar, 
helium, and N2 etc. — inert gas etc. is desirable. Moreover, the moisture content of this closure gas is 100 ppm. 
It is 10 ppm more preferably hereafter. It is 1 ppm especially hereafter. It is desirable that it is the following. 
Although there is especially no lower limit in this moisture content, it is usually 0.1 ppm. It is extent. 
[0102] In this invention, as a substrate which forms the organic electroluminescence structure, amorphous 
substrate and crystal (for example, glass, quartz, etc.) substrates (for example, Si, GaAs, ZnSe, ZnS, GaP, InP, 
etc.) are mentioned, and a crystalline substance and the substrate in which the buffer layer of amorphous or a 
metal was formed can also be used for these crystal substrates. Moreover, as a metal substrate, Mo, aluminum, 
Pt, Ir, Au, Pd, etc. can be used, and a glass substrate is used preferably. When becoming an optical ejection side, 
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as for a substrate, it is desirable to have the same light transmission nature as the above-mentioned electrode. 
[0103] Furthermore, many components of this invention may be arranged in on a flat surface. The luminescent 
color of each component arranged in on a flat surface can be changed, and it can be made the display of a color. 
[0104] The luminescent color may be controlled using the color conversion film which contains the color filter 
film and the fluorescence matter in a substrate, or the dielectric reflective film. 

[0105] Although the organic EL device of this invention is used as an EL element of a direct-current drive mold 
and a pulse drive mold, it can also usually be considered as an alternating current drive. Applied voltage is 
usually 2-30V. It considers as extent. 

[0106] The organic EL device of this invention is good also as a configuration to which the laminating for 
example, of a substrate / anode plate / organic layer (a luminous layer is included.) / the cathode was carried out 
one by one, and good also as this reverse laminating configuration. What is necessary is just to determine a 
laminating configuration as the optimal thing suitably according to a specification, a production process, etc. of 
a display. 

[0107] The organic EL device of this invention can be used for various optical application devices, such as 
repeating installation in the transmission line of the optical pickup used for other, for example, the memory, 
read-out / writing as a display, and optical communication, and a photo coupler. [ application ] 
[0108] 

[Example] Hereafter, an example explains this invention concretely. The example of a comparison is written 
together. 

[0109] First, the structure of the main compound used here is shown below (in addition, n in a structure 

expression and m express polymerization degree). 

[0110] 

[Formula 25] 
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[0111] 

[Formula 26] 
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[0112] [Example 1] 9-biphenyl-2-IRU-10-BUROMO-anthracene 8.2g (20mmol) and 3.3g [ of 4-vinyl phenyl 
boron acids ] (22mmol) and tetrakis triphenyl phosphino palladium (Pd4 (pph3)) 0.6g were dissolved in the 
mixed solvent (toluene 40ml and ethanol 10ml) under nitrogen. Next, 20ml of sodium-carbonate water solutions 
of 2 mol/1 was added, and it was made to react at 90 degrees C for 24 hours. After an extract and a column 
chromatography refine with the ether, and it is white solid-state 9-biphenyl-2-IRU. - 10 -(4-vinyl -phenyl)- 
Anthracene 4.5g was obtained. Yield was 52%. 

[01 13] Subsequently, 20mg benzoyl peroxide (BPO) was dissolved in the 15ml tetrahydrofuran (THF) as a 2g 
9-biphenyl-2-IRU-10-(4- vinyl -phenyl) anthracene and a radical polymerization initiator, and the polymerization 
reaction was performed at 70 degrees C under nitrogen for 48 hours. It reprecipitated 3 times by using THF for 
a good solvent after reaction termination, and using a methanol for a poor solvent, and next, the poor solvent 
was changed to ethyl acetate, it reprecipitated 3 times similarly, and the 1 .08g polymer was obtained. The 
weight average molecular weight of the obtained polymer was 16,000. 

[0114] Subsequently, 2.0% (mass percentage) toluene solution of this polymer was prepared, the tetra-phenyl 
butadiene was further added as a dopant at 2% (mass percentage) of a rate to the monomer unit in a polymer, 
and it considered as the luminous layer spreading solution. The following procedures performed organic EL 
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device creation. 

[01 15] On the ITO substrate, polyethylene dioxythiophene / polystyrene sulfonate (PEDOT/PSS) was formed 
with the spin coat method at 500A (50nm) thickness. After carrying out a vacuum drying at 80 degrees C for 1 
hour, it applied using the above-mentioned luminous layer spreading solution, and the luminous layer was 
formed in 1000A (lOOnm) thickness. After true-******(ing) at 80 degrees C similarly for 1 hour, LiF was made 
into 6A (0.6nm) thickness, vacuum deposition of the aluminum was made to 2500A (250nm) thickness, it 
considered as cathode, the closure was carried out, and the organic EL device was created. Blue luminescence 
from a tetra-phenyl butadiene was obtained, and the current efficiency of 3.6 cd/A was acquired from this 
device at the time of the constant current drive of 10 mA/cm2. When brightness reduction-by-half life test was 
performed by 10 mA/cm2, the life of 650 hours was acquired. 

[0116] Except having used the 9-(4-BUROMO-phenyl)-10-phenyl-anthracene instead of the [example 2] 9- 
biphenyl-2-IRU-10-BUROMO-anthracene, it experiments like an example 1 and is the 9-phenyl -10. -(4 f -vinyl- 
biphenyl-4-IRU)- The anthracene (yield is 62%) was obtained. The weight average molecular weight of the 
polymer from which the yield of the polymer obtained from this was obtained 76% was 12,000. 
[01 17] When the organic EL device was created like the example 1, blue luminescence from a tetra-phenyl 
butadiene was obtained, and 10mA /of current efficiency of 3.0 cd/A was acquired cm at the time of the 
constant current drive of 2. The brightness reduction-by-half life in 10 mA/cm2 was 400 hours. 
[0118] [Example 3] Except having used 10'-BUROMO-10-phenyl-[9, 9'] BIANTORASENIRU instead of the 9- 
biphenyl-2-IRU-10-BUROMO anthracene, it experiments like an example 1 and is 10-phenyl. - It is 10 ! . - (4- 
vinyl-phenyl [9, 9'] BIANTORASENIRU (yield is 58%) was obtained.) The weight average molecular weight 
of the polymer from which the yield of the polymer obtained from this was obtained 60% was 1 1 ,000. 
[0119] When the organic EL device was created like the example 1 , blue luminescence from a tetra-phenyl 
butadiene was obtained, and 10mA /of current efficiency of 3.2 cd/A was acquired cm at the time of the 
constant current drive of 2. The brightness reduction-by-half life in 10 mA/cm2 was 600 hours. 
[0120] It experiments like an example 1 using a [example 4] 9-biphenyl-2-IRU-10-BUROMO-anthracene and 
3-vinyl phenyl boron acid, and is 9-biphenyl-2-IRU. - 10 -(3-vinyl-phenyl)- The anthracene (yield is 63%) was 
obtained. The weight average molecular weight of the polymer from which the yield of the polymer obtained 
from this was obtained 78% was 21,000. When the organic EL device was created like the example 1 , blue 
luminescence from a tetra-phenyl butadiene was obtained, and 10mA /of current efficiency pf 4.0 cd/A was 
acquired cm at the time of the constant current drive of 2. The brightness reduction-by-half life in 10 mA/cm2 
was 580 hours. 

[0121] 9-biphenyl-2-IRU -10 in the [example 5] example 1 -(4-vinyl phenyl)- An anthracene and 4- 
vinylpyridine were mixed at a rate of 85:15 (mole ratio), the radical polymerization reaction was performed like 
the example 1, and the copolymer was obtained (weight average molecular weight 15,000). Yield was 66%. 
[0122] When the organic EL device was created like the example 1, blue luminescence from a tetra-phenyl 
butadiene was obtained, and, by the way, 10mA /of current efficiency of 3.5 cd/A was acquired cm at the time 
of the constant current drive of 2. The brightness reduction-by-half life in 10 mA/cm2 was 800 hours. 
[0123] It is 9-BUROMO instead of a [example 6] 9-biphenyl-2-IRU-10-BUROMO-anthracene. - 10 -(4-octyl 
phenyl)- Except having used the phenyl-anthracene, it experiments like an example 1 and is 9-(4-octyl phenyl)- 
10. -(4-vinyl phenyl)- The anthracene (yield is 72%) was obtained. The weight average molecular weight of the 
polymer from which the yield of the polymer obtained from this was obtained 76% was 1 8,000. 
[0124] When the organic EL device was created like the example 1, blue luminescence from a tetra-phenyl 
butadiene was obtained, and 10mA /of current efficiency of 2.30 cd/A was acquired cm at the time of the 
constant current drive of 2. The brightness reduction-by-half life in 10 mA/cm2 was 500 hours. 
[0125] In addition, in luminous layer spreading of an organic EL device, it was easy to dissolve the above- 
mentioned polymer, and spreading is easy and it also tended to carry out desiccation. 

[0126] When the polyvinyl carbazole (PVK: weight average molecular weight 1 0,000- 1 ,000,000) was used for 
the [example 1 of comparison] polymer and also the organic EL device was created like the example 1, blue 
luminescence of the tetra-phenyl butadiene origin was obtained from this component, and it was a value with 
the current efficiency as low 1 OmA/cm at the time of the constant current drive of 2 as 1 .6 cd/A. The brightness 
reduction-by-half life in 10 mA/cm2 was 4 hours. 

[0127] Except having used the (4-BUROMO-phenyl)-diphenylamine instead of the [example 2 of comparison] 
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9-biphenyl-2-IRU-10-BUROMO-anthracene, it experimented like the example 1 and the diphenyl-(4'-vinyl- 
biphenyl-4-IRU) amine (yield is 66%) was obtained. The yield of the polymer obtained from this was 70% 
(weight average molecular weight 10,000). When the organic EL device was created like the example 1, blue 
luminescence of the tetra-phenyl butadiene origin was obtained from this component, and the current efficiency 
at the time of the constant current drive of 10 mA/cm2 was 2.1 cd/A. The brightness reduction-by-half life in 10 
mA/cm2 was only 1 5 minutes. 

[0128] [Example 3 of a comparison] The organic EL device was created using CN-PPP (weight average 
molecular weight 10,000) which is pi conjugation macromolecule which emits blue fluorescence. After forming 
PEDOT/PSS of 500A (50nm) thickness and drying like an example 1, the laminating of the luminous layer of 
1,000A (lOOnm) thickness was carried out using 1.5% (mass percentage) of CN-PPP xylene solution. After 
carrying out a vacuum drying at 80 degrees C similarly for 1 hour, calcium was made into 60A (6nm) thickness, 
vacuum deposition of the aluminum was made to 2,500A (250nm) thickness, it considered as cathode, the 
closure was carried out, and the organic EL device was created. From this device, luminescence was not able to 
be checked by the constant current drive of 10 mA/cm2. 

[0129] The solution which added the tetra-phenyl butadiene as a dopant at 2% (mass percentage) of a rate to the 
solid content of [example 4 of comparison] CN-PPP was used for spreading of a luminous layer, and also the 
component was created by the same approach as the example 3 of a comparison. Although blue luminescence 
was obtained from this device, the current efficiency at the time of the constant current drive of 10 mA/cm2 was 
less than 0. 1 cd/A. 

[0130] Except having used the 9-BUROMO-anthracene instead of the [example 5 of comparison] 9-biphenyl-2- 
IRU-10-BUROMO-anthracene, it experiments like an example 1 and is 9. -(4-vinyl -phenyl)- The anthracene 
(yield is 61%) was obtained. The yield of the polymer obtained from this was 58% (weight average molecular 
weight 1 1,000). Although blue luminescence of the tetra-phenyl butadiene origin has been checked from this 
component when the organic EL device was created like the example 1 , the current efficiency at the time of the 
constant current drive of 10 mA/cm2 was only 0.8 cd/A. When the brightness reduction-by-half life was 
measured by 10 mA/cm2, the light was put out in 30 or less seconds. 
[0131] 

[Effect of the Invention] According to this invention, an efficient and long lasting organic EL device can be 
obtained by using 9 which is the structure where solid-state quantum efficiency is high and stable, and the vinyl 
polymer which has 1 0-permutation anthracene structure. Moreover, since the vinyl monomer used as the 
synthetic powder of such vinyl polymer can be compounded by the Suzuki coupling reaction, without affecting 
a vinyl group, it is convenient. Moreover, in the vinyl polymer which introduced the alkyl group with 3-20 total 
carbon into the substituent, solubility improves, the handling nature at the time of spreading becomes good, and 
desiccation becomes easy. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 9/28/2005 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2003-338375 
(43)Date of publication of application : 28.1 1.2003 



H05B 33/14 
C07C 1/32 
C07C 15/60 
C08F 12/32 
C09K 11/06 



(21 Application number : 2003-069137 (71)Applicant : TDK CORP 

(22)Date of filing : 14.03.2003 (72)Inventor : EBISAWA AKIRA 

SHINKAI MASAHIRO 



ESS — 

(51)IntCL 



(30)Priority 

Priority number : 20020701 25 



Priority date : 14.03.2002 Priority country : JP 



(54) ORGANIC EL ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a molecule 
dispersion type organic EL element providing high 
efficiency and having a long service life by obtaining vinyl 
polymer having a 9,10-substituted anthracene structure 
having high solid quantum efficiency and being a stable 
structure. 

SOLUTION: This organic EL element has an organic 
layer containing vinyl polymer obtained from vinyl 
monomer having a group derived from a structure 
expressed by formula (1). In formula (1), n1 is an integer " 
of 1 to 3; X1 f X2, X3 and X4 have a substituent, 
respectively; k1 and k4 are integers of 0 to 5; and k2 and 
k3 are integers of 0 to 4. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 



[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 




a9) u*mm* (J p) aa^M^l^fS <a> aDtmmm&M^ 

#112003-338375 

(P2003-338375A) 

(MUMS gBMsten h^h ttona 1L-28) 

g|giJE# F 1 T-'a-r 

H 0 5 B 33/14 B 3K007 

C0 7C 1/32 4H006 
15/60 4J100 
C0 8F 12/32 

6 80 C0 9K 11/06 6 80 

*St# ltf*E©»10 OL (£ 18 JO 



(21)fflP## 


#IP2003-€9137 (P2003-69137) 


(71)ttiPA 


000003067 






(22)ffi®B 


3pfi£l5^3^ 14 B (2003. 3. 14) 




jK£t&*ifeKB#*SlTB13#l# 




<72)389!# 




(31)@#*fefeM# 


!&m2 00 2-70125 (P2 




S05C&+i^B#*§-Tgl3#l^ f-f 


(32)®5fcB 


002-7012 5) 






(33)ffi35$i£^ffl 


¥-&cl4m% 14 B (2002. 3. 14) 




grig iEW 


B* (JP) 




^fU^KBsMS-TBlS^l-^ x-f 












(74)f$gA 


100082865 



















(54) \§m<D%>W\ ttSEL*? 



(51) Int. CI. 

H 0 5 B 33/14 
C 0 7 C 1/32 
15/60 
C 0 8 F 12/32 
C0 9K 11/06 



(57) ss&m 

iwim] m#&&8&&& < ^^«3tT&^>9. io- 
ussfcrni 5£ (i) 

Hfc2 7] 




(X,)n 



(1) 



K (l) K*V»T. n.fil~3CDg$cl?$>-S>. X. , 
tfk«teO~5cDmi!t-e&9, kr*5 £ J;t/k 3 fiO~4a) 



M 8.31 



SEARCH REPORT 



1 




K (1) IC*5UT. n.«l~3CD^cT$)S. X>, 
Xk X»:fe<fctfX4Wu -Wen«&S£^U k>*5£ 

Stress. ] 

[§t^S2] 5£ (1) K45^T, X., X*. X»i5«t 

i;x« © 5 *>4>&< 1 1> i ^ammmk 3-20 
[it^3] MBBt-;i^E/^-a« (2) tScsn 



Mk2] 




(2) SH2003-33837 5 
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K (2) efefrvc. n.tel — 3©ggJ:T&9. n.tt 
0ttaiT*5. X,», X.2. X.s, Xh^X>« 

TU-;P^->^ «3tSt^ AD^>If. ~>7/ 

T?&D. k>*. k,,, k^is.fctfk.stiu -tti**iO— 
4©g3&-T?$>5. ] 

[if*«4] 5£ (2) X,». X.». X>»> 

X. 4 *5«fc X> . <D 3 *>4>& < £ *> 1 -^d^^lS 3-2 

3 ~ 2 0 ©7j^PS* : rr^®feSd^< £ *> 1 -3 
m&me: HtfBBtf^;i^E/v-dJ, 5£ (R-i) * 

fc«5£ (R-2) ,^$tl-5S^X*-AtC^T-&fig 

■znrchwfc&^i&M 3—5 vrna*E>w^E 

Hfc3] 




Hk4] 




[5C (R-D iS&lte (R-2) fC*(/iT, nitel k>, liO~5©^T&9. k.*, ki». ki4*5 

~3©ggcT$>9, n.B0Sfc«n?*5. X,,> X itfk.ste. ^-n^*l 0-4 <5» ] 

X„. X.«*.fctBC..tt. *We*l7)V*)V& 7 Ill*«7] ««Elf=JkEyv-A« (3) T«sn 




[M$8(8] * (3) Kfe^T, X JI ~X,,05^> 
&<i%>l^jWWK*R3~2 0<D7)V*)Vmt#C?Z> 
fi&gT&O. fr-zM8&mL<£> 3-20 <D7)V*)VgR: 

ELIT. 

^ u ^-*<Sirrz>^®m&5&(m~p&z>m?m 1 ~ 8 

[000 1] 
[0 0 0 2] 



[0 0 0 3] -JTs B»fft^3^^ttlEL$ 

[0 0 0 4] 7c*SS{{i. -^cdH^ 4#?fcS3£K 

(PEDOT/PSS) ^©flBlfc:i*-Jl/£Af4J6# ; ? 
40 [0 0 0 5] \,U>\M&$>* Tt#&WH^)c£®%:m^ 

[0 0 0 6] ^H^t^«. ±Effljc#«SU:0t>^-< 

uaaie, is^H^si. 7c*«a!i^#u war. » 
so [0007] ^©jiSHibT. i&5ft&mm\s<^ 



5 

(pvk) wwm&zti 

-?-}$7 > h 7ir ><D 9 ffcasfctt 1 0 fto&iS&S ttfd8 
it<£>9- (4-t?=JP7i— ;W T>bvir>*^#^ 
fi&jfrEsK'Jv-, £fete9- (4-b*^;W7xn;P) 

[0 0 0 8] 

HffKSSU 1 #W¥8 - 1 2 6 0 0#£rf& 
[4fSRQR2] #W¥1 0-92576 Wjkm 

(Appl- Pays. Lett. ), 51, P913Q987) 
imW&M2] 3l?«JV— (Polymer), 2 4#(Vol.24),7 
48-754. 1983 

[^fr33tK3] *r^g(Kido et al.).^'JV- ~fV 
yy, S^-^XPolymer Preprints, Japan), 45, No. 
3.446(1996) 

itmtftM^ irVmmdQ et aU.'JriJT.HJ- 
V9— X(Chem. Lett. ), 161 (1996) 

[#NffR«5] *F^(Kido et al.).*UT- 7V 
XU i>-v;^XPolymer Preprints, Japan), 50, No. 
4,661(2001) 

[0 0 0 9] 

[00 10] 

(l) 5£ (l) T*£jn**B6B>SlSi*S*i*£**> 

[00 11] 
Mb 6] 
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[0012] K (1) Kfet^T. n.tel~3©^Sc 

ScU k.45J:I/k4«0~5©^T^0, k 2 *5<ktf 
kste0~4<Z)^Cl?&5o ] 

(2) ^ (1) IC&UT, Xi, X*, X»*5<tlXX4© 

5 %'piz< thi ^mgi&m 3 ~ 2 o ©7; 
s^^rr-5s^^>^<tfci^^ET^±g2 (i) 

(3) ttnSt*^)l^E/V-^ (2) T^tlS±IB 
(1) Sfctt (2) O^ELUf. 

[0 0 13] 



Mb 7] 




iV? [0 0 14] OS (2) isfewr* n,«l~3<D^t 
n2«0Sfe«ll?*§« Xjj. X12, X... 

7D— jv*. 7V-)itt->& mmmM^ Any 

'>T/S. *mS*fe«T5/S»ro k>, 
^0~5C9^-U*0. ku, k,», k>4*5<ktfk 
^*l- ; etlO~4©^tT?<&<5„ ] 

(4) S (2) i£45</iT, X>i> X) 2 , Xis , X] a £3 

•5_biB (3) (DW&ELmj-o 

(5) Mtatf-j^U^-^ itri5tf-;i^Ey-7- 

'jV--e<&-5_tJE (1) ~ (4) Wvfft^©#8SEL 

( 6 ) itrSBtf^i^E/ t-j&i, a; (R - 1 ) 

(R-2) ^$n§SJS^*-AC«c^T-&^nfe 

t>oT$.-&±is (3) ~ (5) <D\,*-rm>e>*mELm 

40 [0 0 15] 
Hfc8] 





[0017] K (R-l) *5<fc^ (R-2) 
T, n,tel~3©g££T&9. mteOSfclilT?* 
5. X,.. X >2 . X... X,4i5j;t/X.s«~ -W£*i7 




-5. ] 

(7) MiBifn;wE/-7-*ns: (3) T^£*l5_hIB 

(3) ~ (6) ©U-rtTa*!>**ELJ|fP. 
Ji? [0 0 18) 

[flsi o) 



(3) 



[0 0 19] K (3) £*V>T. n,tel~3<Z>S&: 
(8) S; (3) e&UT, X».~Xs»©^*.iJ>^:<i: 

fe i 3 ~ 2 o <D7) wvasstfrr £>a&s 

T&O, ^■3t8K5l»©3~2 0O7;i^ t JI^I€:*rr* 
■^^fc^fcl-P^ferfc-klB (7) CDW^EL 

da y 

-«rtrr«.«raw*i5»WT?**±8E d) ~ (8) 



(10) fiffiBSKflW. F-A->h£^T 
U «&3»Er&-fcB (9) OtiEL^T. 
[0 0 2 0] 

\&m *^T«^fck^;«/v-(t 5£ (i) -c 

fff$&S$S**>-£, AOA*-f7H-5-#ttSrfet?9, 10 
[0 0 2 1] L*:#oT, HOj^fctT^JU^/V— 

M^LT#e»n^e^;^>jv-&fflu, utiles** 



(6) 
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[0 0 2 2] m~ iMSSS^ftH— ^>bt«*6*> 
IT?**. 

[0 0 2 3] £7c, Z.<D^Wd—)V^^^— \Z* 

[0 0 2 4] ^fe. *5PJ© t*~ U T-ttSsfcttfc: 

[0025] £7c> if^HE/'T— ©M&gKjB&aHfc 
3—2 ocDT^;PS^A-r^^ £*i^e>#sns 

•So 

[0 0 2 6] ftfc, m&<D&o\Z.. Polymer Preprints, 
Japan. 50, No. 4. 661 (2001) fcli. 7>h^±><D9 
fa 1 O&CD^-rfttii—ttZ. 4-t^^7icMS 
SA^ct^;i^&/V-dt|Sm$nT*30. ZLO>\Z—)V 

>#Bgte9'fe 1 0f£©^ffrU&>— S&SSr^A 
Uct>©-?2>0. #fg|li<£^<h«^&£ *>©-?$>£. 

[0 0 2 7] 

«^&a«€e (is® ^ns©«iWK3i (i) t? 
**n«*B!W* 6W»* t>^> t*x;k& y t-* 

[0 0 2 8] 5£ (1) KOlr*T«Wr$"*. 
[0 0 2 9] 
Hfcl 1] 



k4«. ^-tl^n0~5©^tT$>»9. kifcitfk 
-€-n j 6no~4<D&$tZ?$><S>., 
[0 0 3 1] n.fil~3cD^!!:T*^ 

[0032] Xi—X4T3tsn*flHft»i. 

©**»6»*n**^ ami. twa*. t^+s/ 

[0033] Xi~X4-c3ftsti*7 , ;w i ;vattUTia» 

«5tSKBttil~2 0«J!f*b^ ^^;k x.=f- 

;k n-yohr;k -f yyafcr;k n-y>;k -fv? 
3^;k s-y^;k t-^;k ^>^;k "\*v-;k 

=*-^?Mk 2 -X^W^v-Jk K^v^k f h7fy 

jk ^-tr^v-Ji^Fd^f ens. 

^7 [0 0 3 4] X! ~X« TS$tl57;W^H 

$c3~2 0 l-^o 
[0035] X> ~X< -e^nST^n^v-aiiLT 

rau 7;WrJWK»*±aB©x, ~x, -u^ti-57;p=^;p 




<1) 



t)"J/\.»d.» 



.11- 

r- 



[0030] (1) fcfel^T, n>«l~30SS5:T 



=^->, s-yh^>> t-7"f+y. 2-x5 L ;i^*v' 

[0 0 3 6] SW5®T;^;l'*©t^ ; 5T?^3t^14 

[0037] X. ~X« ~e&2tlZ>7 U bTfi, 
^i6~4 0dW*b<. m[i.7inJK (o-, 

m-, P-) bu;k t^xxu;i^*^f6n-5. * 
40 im.z ~ 2 o o7;u+;p«^A-r-5 z. t h&s. l^. 

[00 38] Xi ~X« 'J —)V** s >&z ^ 

Tfi, 7 U -;WS15^±I5©X> ~X< 1?^$n-57 u - 

(o-, m-. p-) YVfrtt'smmihtte. * 

^3~2 OOT^Jl^^A-T-SCltfeffSL^o 
[0 0 3 9] X.'-X*!?^^^^.*:^*, 5 

5/7 #i--5fe©T?«)-pTfc. ^-L^:^fc©T$>oTt)d;l^ 



(7) 
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mzti* tfou;k tru^K */ujk 7 
&zr>t>\z. w8mzm&m. 3-20 oy;^i«^i 

[0 0 4 0] X. ~X< T^n-5APy>M^?tbT 
»4» 7y3t, tt*. ^ 3^^i*^ft5. 

[0041] xi~x*-T?gt$nz>75.;mtvT\^ m 

T\t±$i.<D7)\>3r)Vg&7 V -)\>m&&t% t)OT?*o 

5 a v*=f-)V7^j* i>y^-)i7^ymmm>n 

[0 0 4 2] MIBO^ttOlSLt^OM^Tffi. X, ~ 

x<-u^$n-5«gis<25-fe©4>&<£fci^^ ^ 

3 ~ 2 0 OTJ^l^^SA-T-S £ b < , 

£ £K:W:X> ~X< TS£n<5Sglg<Z>5t»©4>fc:< <fc*> 
1^>£> %m%&;3~2 0<D7)l<3r)m&2>W*7)U=l 

[0043] ^ (1) ^©k^k^fi, ^n-^n. 0, 

[0 0 4 4] k,~k,O-e-n-^n*l0T*-5t 
»«^©6Lb*Sia* -fcTtt, ^^^C 3 ~ 2 0 <D7)V 

[0 04 5] 5£ (1) T^stisflBt^ssiSfsnsa 
$t.ot*z;i^;7-cDWfe, 3; (2) T^tl-S 

[0 046] 
Hfcl 2] 

X S1 Xjy 



I (Xl4)kM 




200 3-338375 



(XtiVn 



(2) 




[0 04 7] 5£ (2) fd&UT, n,«l~3©^:'T? 
n s fi0*^41-X?$>-5. X,,~X.*l£, -t*H? 
tl7)V*)m* 7)Vn*zsm, 7V-)m. 7V-JV* 

fceTS/gSg-To kuteO — SOgi&T&O, k> 2 
~k.sWu •en-E : no~4CDg^:Tf*-5. 
[0048] n,l£l~3©^^£-S>/5l> $?;£U<te 

fi0T?£5 o 

[0049] X) 1 ~Xi s -c^ti-5T; WPS. 7;io 
7*)-)vm^ t»j-;^^->«. j*Hfgtg> a 
ny>ne\ zsyffii. (1) ^ox.-x*-?^ 

i» fc, MiEO^ft©f6]_h^^0^>±T. i^^3~2 
0<D7)V*)\&£.-fZ>Z.ii^ Z.(DiioW)V^-)Vmt: 

mwmmx-r&^&zmvxhwmx&z. <$\z. m 

KW:X>. i^^lS3~2 0©7^;l^*-5^i«7 
[0 0 5 0] Xj^X.stUCKJu 7)V*)V&* 7)Vn 

[0 0 5 1] k.,{i0, \Wz.\t.1fm^<^ ku, 
J» k. s «0*fe«l^*U<. Semkn + kD^O 
f^ctel b<, k><, k ie fi0d^bti o 
[0 0 5 2] 5£ (2) -U^Stl-Slf^l^Eyv-O^ 

t?%>* (3) xmznz>he>i)W : £.is^. 

[0 0 5 3] 

Mfci 3] 



/a (3) 



[0 0 54] 5£ (3) CttfrVC. n,\$l~3<DmkX 
SOs mteOSfctelTN&S. 

[0 0 5 5] X,.~X 2 »f;t *n?n7)V*)im. 7)V 
n*->g££fi7 »J -;^^-To 

[0 0 56] n.tel~3<D&SJcT&-5#, $?£L<te 
lSfcti2T&^o nittO*fcfilT*<&*«, 
<ti0T*§. 



[0057] x J .~x 3S -e^ti-5)7;WPS» 7;i^ 
*->g. 7U-;uSfs, ^ (1) *ox,~X4T^$n 

50 %ze>fgm&<Dfa±M&W2>±-c\z. x„3irc\zx 



(8) #11200 3-338 3 7 5 

13 14 

s&raix,.*, o<D7)v*>vm to o s 93 ^^^-^^-^mi^r 

[0 0 5 8] X,,~X». ibTte. tKSIM^ 7)V*)V [0 0 6 0] 

a. T';-;^*^b^o Mb 14] 




[0 06 1] 



Hfcl 5] 




[0 06 2] 



Hbi 6] 




[0 0 6 3] 
Hfcl 7] 



[0064] 

Hfci 8] 




[0 0 6 5] ;r -5 & t* - ji^e / m&<D\f:=. 

-5. 




[0 0 6 6] d©-&fi£X*-A£:5£ (2) T^$n<5tf 
-;i^E7 T—ZmzmSlZ-D^Tttt. (R- 
1) , (R-2) <D£5\Z.t3LZ> 0 

[006 7] 

Hfcl 9] 



[0 06 8] 



so Mb2 0] 




[0 0 6 9] 5£ (R-l) . (R-2) fdSSUT* 
n,, n., X,.~X. 6 , k>>~kisKJu * (2) 

[0 0 7 0] ^agcDtf— 13- ±IBCDtf— 

[007 1] ±SE£t3JS&&t-;i^/^-£l,TW~ 

[0 0 7 2] 
Mfc2 1] 




[0 0 7 3] *-;W&2H4Sr±lf*i:^«, #© 

i-pfcN— \Z-)Vtl)VrtV-)V. (4 - t*n;P7 x- 

[0 0 74] 
Hb2 2] 




[0 0 7 5] ^©J;^*-;!^^^^^!^*^ 

^©1-30% ft;w san?, »*b<fii~2o 



V-e^V^#-^-Ht14*it^"C^-&fe*. 3 0% 

[0 0 7 6] 2£5§9§0Dfc?— M'J?- <Dfr?W&i~ MM 
20 ¥*£3H*5 J 1 75— 1 0 75S^T*5. 

[0 0 7 7] *^rot-M'Jv-H 33§!j>§©tT:r 

[0 0 7 8] ^fgHJCDtf-^tf'JV-te, ^td<fc0W 

0*^^©^ / v-^.- y Md** 1 ~ 1 5 % (S» 

[0 0 7 9] H©g*\ *^iS©k^P#^-ll m 
T$&iiBlw*5ViTt>^)^l/^ Z. £#n?*«. 
[0 0 8 0] £>CF. #5PJ<2tfx;i~tf>J V-£#fe2§#; 
40 glrffiViS^Sr+'WCbTSE^-S. 

[0 0 8 1] ^fgijuici&^T. ^tisot'x^'jv— ^ 

50 [0 0 8 2] «»?fcS«tUT, *#«JK«. 
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V)V7**—h (FEDOT/PSS), sJ?U \d— )Vt»VW/—)V 
(PVK) , #'J 7-'J >/^'J7f ^7 
h (Pani/PSS) , TIES (P-l) ©tf'J/^ 
7irU>f-l/>» (PPVSI^) , 

last (p-2) cd^'jt';-;^^^^^*^''^ 

MwT5 0 0 0£Lh, il^5 0 0 0-3 0 
•5. 

[0 0 8 3] 

Wk2 3] 




[0084] (Rtt 2 -X^Wn^^P^-^v-*!?* 
9, R' niofiS-^SS^U M 

wfi5 0, 0 0 0T?&-5<> ) 

[0 0 8 5] 

Wb2 4] 

Rio R*io 



[0 0 8 6] (R.o&cktfRi.' 

n*o«g-&Jt£^cU Mw«5, 0 00 

-3 0 07Te<&5o ) 
[0 0 8 7] ^^^^■T-S Z\ <hC0T?#-5«^lft^H4 

[0088] *-;p«i«*m<t ltij, M^)>m 
[0089] mimtmmtvTte. **W7V- 

;7>X7*/^^>*^®ii*- ^;p^^> 

[0 0 9 0] JMfcWKte, 4fMSS6 3-7 0 2 5 7 -5^ 



(13) 4#H2 0 0 3-3 3 8 3 7 5 
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ft ^63-175860%^ $t§!¥2-l 35 3 
5 9#4>$g> 1*32-1 3 5 36 1^2-209 
9 8 8 ^3-3 7 99 2^, H3-152 

1 8 4 ^ftCfiE*&£nT(,>5 

[0 0 9 1] fcfc. ^&®C«fc0WKft:Ufc*&l^ 

3 0—2 o ot;, &2lv<\Z6 o~io o , cc9i&§n?;&D 
/i? [0092] ^m<D5mm. *-frmxtmm<»B2& 

m^mz^X^m.^^ ifr?i?5-5 OOnm 
<&\Z\ 0 — 3 0 0mffZ>ZLtf)yfr3ilsli\ 

)UD^Kmtimmt^n^m^\t> &tji«o. i 

nm£LL, f^gl»ttlnmeU:<h-r-5©^SU^o £©<h 

OrasgSE, db§l®-?5 0 Onrog^T^-5. 
[0 0 9 3] ^^©^^{Cfc^^lSB^ClffiVien 
SMttm «ffli«U iW:KtTftt 

Mte&flzte. 7)vn—)v^ gat***, trh>&. x 

DOI^X ^h^k Ha77>> h)UX>. +->lx 

at^^H*(wfej:s*^ a^iz:ne.©^K^o. 1% 
[0094] (ftrnxm® te, ^glt^&TJi 

mtfitz^tdib. ^(DtmtvT, &\zmfe2n2>&gi3. 

m^&^a^©^"?, Al. Ag, In, Ti, C 
u, Au, Mo, W, Pt. Pd&itfNi, #KA 

-rnfi^<, 5 OnmgUi. $f*b<(Sl 0 OrmEUifr 

®$li5 0—5 0 0rmm&£~?n&<£^° 
[0 0 9 5] Sfc, l^gl («?&A«® tbT'iJSlC 

Li, Na, Mg, La, Ce> Ca, Sr, Ba, S 

n, zn, z rm<D&mmm& SLMtgimz^ 
s-&-5fe*tc^ne»^o2fi^, sf&fto-s&m. m 

AliAg-Mg^ (AgiO. 1~5 0% (Mr? 
it) ) . A 1 • L (L iiO. 0 1-14% (JSC 

^ Jt) ) , In-Mg^ (Mg: 5 0-8 0% (1^ 
Jt) ) , A 1 • CaM (CaiO. 0 1-20% (J* 



(14) 
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<. 0. lnm£Lh. $?£U<teO. 5nm£lt, #^lnm 
ffi^ JpSlil~5 0 0n«aEi-r»TJi«kt>. It 

® cm^-axm® v>±\z\z. zzjzmim («m 

[0 0 9 6] *H&tt®jre& 

«e>, - jeeihcDjpa tmii* < , u < « 5 o m& jo 

_b, 0 OnmBLh. #1:1 0 0-5 0 OnmOlS 

[0097] its (rn^axm® 
5 o onn^gt-rn^vi. i^® (m^&xm 

[0 0 9 8] B§@ (*-JM£A«ffi) 

)V^&£<&K?Z>Zt<D , V%Z> i bV>i>¥i-5.l'<* it SO 
*gl!£4. 5eV~5. 5eV<D^a&W£b^VA##)K: 

«p-^BMb<>^f a (i to , -g&v-zm 

iW>i?t>2x (IZO) „ ttfc-f>5>*A (In 
,0s) , ®Hfc*X (SnO, ) &&ZMimgt (Zn 

o) ©vi-rtu&^^ffl^tb^fccDA^fsui/i. cine. 

ImO. W^SnO. ©Jg^-mi. 1~2 0 

0©^it«. 12-3 2% (KSM^) * 

[0 0 9 9] MM <*-JV&A«® 13. tt^SI^S:^ 
mt&rctsb. Kft->'J3> (SiO: ) £^UT<,>T 
feckl/i. fMkS/U3> (SiO. ) <Z)^r»3~ I TO 
fcStrsS i O* O Wi£?0. 5-1 0%@S#$f 
SiO* &<S&tZ>Z\£\Z&K). ITOOtt* 

[0100] yt&OLQtitt-mawm** $BEfeR#«. 

1^4 0 0-7 0 011, #fc«Bfc#fcSrr**fcj8i8* 
#5 0 %£Ub $ e»tC(48 0 %£Lb 9 0 %£U:T 5 
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g£#ii<&^T<5» W»&©«m©JP£ra- 5 0 
~5 0 Oraiu 4fH5 0 — 3 0 0nm<DSSBd^*bV\, * 

Z.<D&? ftliWibS: 

[oioi] z<z>\z. m-oimM'$>mm<D&it&V5< 

r. He, N. «eZPRStt#*«W»*l^>. £ 
©ihhittfT, l 6 Oppn XT. J: Off* 
b<«l Oppm £CR 4fWilPtm ^T^-Sd^d^ 

0. lppra 

[0 10 2] 2£fg9!K:43U-C W^E Ltm.fo$: : }&f&? 

^V7 ^) . iSH^K (0!lAlf, S i, GaAs. ZnSe. 
ZnS> GaP. InVtS-E) d^fetl. C*l 

^KtUTfi. Mo, A K P t, Ir, Auk P 

[0 10 3] *3g9i©*f*. TO±lw#« 

•5. 

[0104] »S{cfe7'f;^-ie^^« i feS^ty 

[0 10 5] #f§930D#8mL3mi~ itgiEKSj 

■aftfc-rs^tfeT?**. EPipmE«. ii^> 2-30 

[0 10 6] ai^KHC!>#»EL3(sna, MftJZ. Sfe/ 
[0 10 7] ^SfflOttMBLSltTtt. ^-f ^yu-f i: 

mmznz>ytvv?7'y^ ymm<D&£$&*\z$>vz> 
*a^e> 7*ht>77m. &*o>wm ; fn4x\zm 

[0 10 8] 
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[0 10 9] *"T. £ ^TJSUfc^Sfc-S^OffiiS: [0 1 1 0] 




[0 111] 
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io-r »t-io--7*=j~f9, yjt*7vm=* f^jj 

(1O-BrafnD-1O , ^)honyK9.9TbfanIhr»eswy0 




>'7*=*-(4'-t*=*-t* 7^-4-^)-7*> PVK 



[0 112] BUfe0!li] 9-lf7xr:;P-2— fJP- 
1 0-^D ; t-7>h7-tr>8. 2g (2 0mmol) £4 
- \z—)l>7 1— Jl^P >g£ 3 . 3 g (2 2mmol) , fb 
?3t-7> b U 71-^7^X7^ /yl^^^A (Pd (p 
ph.) 4) 0. 6 g^^T'Ch)l'3:>4 OmltX^y 
-;H OmlODg^-^^^bfco ^2mol/lCD^ 
± h U V ATk^SS 2 Oral 9 0*CKIT 2 4 PtRaSJfc 
Sitfc. X-^TjfttH'fc *7A7D7h^77-f- 
K<fc D*S»lb6fi©©te 9 - 1*7 i-)P- 2 —f JU- 1 
0- (4-ti-)V-7x—M -7>hv±>4. 5g 

[0 113] 2gffl9-H7i^l'-2-'f;l/ 
-10- (4-f^-7i-JW 7>h7-fe>^7^ 
^)Pm-&g8ifeS'J<!: 2 One©^> 4 /-<;W1-**lM 
H (BPO) Sri Sml^h^t YV77> (THF) 



^m^xmm&zmf^ mzmm&wm^Mz 
fr&Tmm\zmxm&3\mf^ 1. osgo^jT- 

£#7c<, %*>tlTz.# U -7-<7Daa3fi%^H«i 16.0 

0 otibofc, 

4? [0 114] #t/>T?, ^0^'JV-©2. 0% mss 

[0 1 15] I TOSfeiif^ 7>tT>r)-FffiI<fcO^ 
m. (PEDOT/PSS) £5 0 OA (5 Onm) M\Zf$L 

so mmfttmzm^Tmft^ zmmzi o ooa a o 
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Onm) IICMlfc. m&HZ 8 O'CKT 1 ftffiM&Sm 
Vrd&. L i F£6A (0. 6nm) J*. Al£2500 

a (2 5 onm) mzmg&mvai&tv* M±*VT 

x-)U^^i>^e»©#fe^tdi#6tl. 1 OmA/ctf 
CD^mS!E®a^'3. 6 cd/A©S»ga*&*# 6 tlfco 1 
OmA/cm 2 tCTTO^^K^SrffofetC1^6 5 01$ 

[0116] Qfett$!l2] 9-t?7x~;P-2— i)V- 
1 0-^a^-7>h7±.XD^K>\Z9- (.4-^fa JO 
t-7i^W -10-7i-il'-7>h7t>^ 

-io- (4* -tf-;u-e^x-;u-4 — r;w -7 

>h^ir> (iR^6 2%) Sr#fco dtliO 

5H*il 2, 0 0 OTibofe. 
[0 117] ^SS^Jl.fc^cW^EL^i&^bfc 

■StL 1 OmA/cnfOD^mSSE^bPtf'S. 0cd/A©f|gSSj 
^^"=>n^o 1 0mA/cm J 1:©^S^M##li4 0 OBf itf 

[0 118] BOMS] 9-k*7i^-2- -f)P- 
1 0-^O^:Z>h7-t>CD^0fC:l 0' -rfn^E- 
10-71^- [9. 9' ] \£7>h7±.-)\sZm^ 
Ml MOT 1 £H»K3»«fxW 1 0-71-^ 

-io' - (4-t'r;i.-7i^ [9, 9' ] er> 

h7t-^ (JK#l£5 8%) Cin<kD^e^ 

^Uv-OiR^i6 o%> ftSftfotfUT— ©**W 

[0119] mm 1 i:H»K:*«E L^SrffrfcL*: ^ 

£tL 1 OmA/crfCD^mStEKESlPtlCS. 2cd/A®mS!^) 
^#^n^Co 1 0 mA/cm 2 Tf OD^S^M^f i 6 0 ONf 

[0 120] [HJ6094] 9-f7i-^-2-f^- 
l 0-7 , D ; e-7>h7-lr><»:3-t*n;^xx;i'#D 
>B8&fflt*T*lH&M 1 fcRH*teJtt*«T<* 9 - If 7 x 
-JW-2-- 1 0- {Z-\d—)V-V3L=-)V) -T 
>h^ir> (iR^fi6 3%) iin«£0 
*UV— CDJRJW47 8%. #Wc^U-7-0il¥^ 
#7*i2 1,0 0 OTZ&ifzo M&Ml kfSmz&M 
E-L*r?*ftaLLit£Z.Z* fb77i-^5>I> 
d^OWfe^t^^en, 1 0 mA/cm 2 <Dl£mtfffiSm\Z 
4. Ocd/A<^m^^^e»tl^. 1 0 mA/cm 2 TOgg 
¥M#tfH4 5 8 0 ^■e$>o;t. 

[0121] tm&ms] $mm\*w-\i-7x.-)\' 

-2-^^-10- (4-fcfXJk7xX;U) -7>h7 
ir>£4-t:XJHfU>>>£8 5:15 CEJMfc) CDfO 

*a^#:*»fc <ms?m&m 5, ooo. so 
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[0 12 2] ft&ftll £RH*fc«EL*y*fB*bfc 

Cn. 10 mA/cm 1 ©^mSfESibNft^tC 3 . 5 cd/AO« 
«68*&i»6*'Ufc. 1 0mA/cm 2 l!O®S^M#^tt8 0 

[0123] Gfett#!6] 9-t7i^-2--f JP- 
1 0-^a^E-Z>h7-k>CD^0tC9-7 , D^:-l 
0- -7i^-7>h7t 

>^^fc£wi ^sfe^j i tmmz^^n^ 9 - 

(4-^-i7^;P7x-JW -10- (4-tf-^!7xn 

m&^^mt 1 8, 0 0 o-c*t?fco 

[0 12 4] ^SS^l £|^fc#«EL*f*fBfcl,;fc: 
fb57i^7"^yX>d^Of»J^ 
6 tlx 1 OmA/cm 2 <D^fgj5ftI3b&#t~ 2. 3 0cd/A©Hift 
tlTc* 1 0 mA/cm 2 TGD)5l!g¥M*fftte 5 0 0 

[0 12 5] *«|EL^?©^eS^tI$.7c 

[0126] [jt^j i ] # u c#y tf -)Vt» vn 

V—)V (PVK 1 0. 0 0 0~1. 0 

oo. ooo) zmwcmzmifoMi tmmz^mEL 

Zf?zS3L>&&<Z> : fr&<D5m£>m*>n. l 0 mA/cm 2 <Dfc 

nmmimoywmmn. eoa/At&^ntz&ir^ 

[0127] 0mM2] 9-f7i^-2-^- 
1 0-7*D^E-T>h7-fe>CDd*OtC (4-7*D^&- 
7x-)V) -^7i^-75>^^Ml §®£ 
0U <hl^«fC^S:ff^^7xn;U- (4' -b*x;U- 
tT7x^;U-4— 75 > (iR^J6 6%) 

^niO#6»tl7c^UT-OiR^i7 0%T*ofc 

(s*¥i%#?*i o. ooo). m&e* i tmmz^ 

x-;U^^X>S5fW)^05Bfc6^#^n, 1 OmA/c 
m 2 05£«dfTOi^<Dm^^{i2. lcd/AT?*ofco 1 
0 mA/cm 2 ^(Dm&Wfftltfr-rfr 1 5 ^ fc. 
[0128] [iti^J 3 ] n&VWtftZm- -5 TC^HS 
^T?*5CN-PPP (SS^^H«1 0. 00 

o) &m^TmkE\-m-*ft$x,KL. mmitmm 

{C5 0 0A (5 0rai) ifflPEDOT/PSS4S» 
&te[stt&. 1. 5% (S«W^) ©CN-PPP + 
->U>i&*££JBt^Tl, 0 0 OA (1 0 Onm) JlW^t 

n <&^h l/c ra«t 8 o t \zt i Nmm^ttM l/^ 

^> Ca£6 OA (6nm) ^, A ] $-2. 5 0 OA (2 

5 onm) mzn&misTmmt^ tt±^bxw^E 

L^T^fiKL^o CCW^t-f^Slil 0 mA/cm 2 <Dfe 
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[0 12 9] [ifc!fc0!l4] CN-PPPOmMW'ttls 

-tW ^•b\tW^<^^Am<hnrz±^ lOrnA/cnf© 
[0130] DfctfcW 5] 9-b*7i-^-2- -OW- 

H9- (4-^-71^1') -T>h^ir> OK* 

5 8%-T?$^>fc (MAw-^^mi i. o o o) o m 



34 



BTf&fcft*. 1 OmA/crf 0D^mJ!S£^b^O«^^^ 
"Td^O. 8cd/AT?*^)feo 1 OmA/crf ^T®S#^^ 

[0 13 1] 



7D> h^— S^CDSBc^ 



F^— A(#5£) 3K007 AB03 AB04 AB11 AB18 DB03 
FA01 

4H006 AA02 AA03 AB46 AC24 
4J100 AB07P BA02P BC43P BC48P 
CA01 FA03 FA19 JA32 



